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FIELD OF THE INVE^mQM 
BACKGROUNn QF THE I^IVF^^:ln^. . 

undesirable for liquids and pathogens whfch mav^e ^r^^^^ P^^'^'^^- « ^^^ety of reasonsTte 

woJ.nginanenvironmen.wf,ere^atr,oge^^^^^^^ 

It -s usually quite costly to decontaminate a pTSe ' aren " '^^ P«rfo"nance. AfterC 

m«n1f' " l"^^* ^ Protective Qan^enfbrioJ.lf r ^"P""®" *° « hazardous 

[0004] One type of protective garment is disoiabte »rl! ? ^'"^ '° ''^ ''^ disposable. . , 
a wearer from a hamiful environLntr«^aXt o 'L^^^^^^ coveralls.. Coveralls can be used to effectively isolate 
the like are unable to do. Accordingly c^^^harZ "'"'"""^^ S^""^"'^ drapS gowis an! 

[0005J Dlsposableprotectiveaamient««ic„inr::r"^.lPP'''=^''°"^«'f'«^«'s^ a wearer is desirabip 

and drapes. As is generally known, surgical gowns ardrSiT'^f"^"^ 

ransm.ssion through the surgical gamient of liquTandb^^^^^^^^^ to great^ reduce, if not prevent Te 

n surg,cal procedure environment, such liquW sourSs S^^^^^ 

^ operating JL. T^J Z7Z:Z:^Zt:rt::Z^^^^^ 'T'"^ - '^^'^ - in the 

^ of the liquids encountered in surgical proced^rr ?^'^''°" ^'^^^^t^rough or "strike-through" of manS 

because such "strike through" esLisSra dirJ^I^J for r2 unsa,isfal7 
rom the wearer of the surgical garment. Furthe^r" 1 aa^rn7'''°" °' '""'""^ ""^ "'"^^ contaminates to and 
totjon procedures were required before reuse ' '^"^"V" "'"'se. laundering and ster 

UgSr^rg^^^^^^ 

are relatively impe.,^us to li uTds T Z ^ 1^^^^^^^^^^ P^otecth^e garments be made from fahrirc that 

tureof.protectK.ea^^^^^ 

[0009] Examplesofdlsposabieprotectiveaamient^whiilh? " '''^^^^^^^ • ' 

-n order to assure that they are cost JZ^Co^e TsT^^^^ 

the Kimberly-Clark Corporatfon. Many of the TZbt ' ro,^LT^^^^ 9°*"^ '"^^^ drapes so d by 

manufactured from a three layer nonwoven wriamtatrT r K'^^berly-Clark Co^ioration arl 

its,?' '^"^ '"^ '"^ ■^^'STm^^Z" 
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ertles as compared to nonwoven-laminated fabrics, nonwoven-laminated fabrics generally provide greater wearer com- 
fort. Therefore, a need exists for inexpensive disposable protective garments, and more particularly inexpensive dis- 
posable protective gamients formed from a nonwoven fabric which provide improved particulate barrier properties 
while also being breathable and thus comfortable to wear correctly for extended periods of time. 

SUMMARY OF THE INVENTION 

[0013] The present invention provides a nonwoven web having improved particulate ban^ler properties. 
[0014] In one embodiment of the present Invention the nonwoven web laminate comprises: 

at least two layers comprising spunbond fibers and at least one layer comprising meltblown fibers, wherein the at 

least one layer which comprises meltblown fibers is between two layers which comprise spunbond fibers, and 
wherein the fibers of at least one of the layers have been subjected to direct current corona discharge; and 

15 wherein the at least one layer which comprises meltblown fibers comprises an alcohol repellent comprising a 

fluorlnated urethane derivative. 

[0015] An antistat may be present on the surface of the nonwoven web. 

[0016] The nonwoven web laminate.may be a three layered laminate wherein at Jeast one of. the layers is subjected 
20 to corona discl-arye. The two outer layers niay be formed froff i spunbond fibers and the inner layer may be fomried 
from meltblown fibers. An antistat may be present on the surface of at least one of the layers. Also, an alcohol repellent 
material, and particulariy an alcohol repellent material formed from a fluorinated urethan derivative, is present on the 
surface of at least one of the layers. 

25 DETAILED DESCRIPTION OF THE INVENTION 

[001 7] As used herein, the tenn "dielectric" means, according to McGraw-Hill Encyclopedia of Science & Technology, 
7th Edition, Copyright 1 992, a material, such as a polymer, which Is an electrical insulator or which an electric field can 
be sustained with a minimum dissipation of power. A solid material is a dielectric if its valence band is full and is 

30 separated from the conduction band by at least 3 eV. 

[0018] As used herein, the temris "necking", "neck stretching" or "necked stretched" interchangeably refer to a method 
of elongating a nonwoven fabric, generally in the machine direction, to reduce its width In a controlled manner to a 
desired amount. The controlled stretching may take place under cool, room temperature or greater temperatures and 
is limited to an increase in overall dimension in the direction being stretched up to the elongation required to break the 

35 fabric, which in many cases Is about 1 .2 to 1 .4 times. When relaxed, the web retracts toward Its original dimensions. 
Such a process is disclosed, for example, in U.S. Patent no. 4,443,513 to Meitner and Nothels and in U.S. Patent no. 
s 4,965,122, 5,226,992 and 5,336,545 to Morman. 

[0019] As used herein the tenn "neck softening" or- "necked softened" mean neck stretching carried out withoutjhe 
additioaof heat.to the.material as iMs'Stretched,;i.e.„ai 2rT:bient.ti?r.r\pGrAtur8. In nock stretching or softening, 5vfa 
40 is referred to, for example,-^as being stretched^by 20%t - 

[0020] As used herein , the term "nonwoven web" refers to a web that has a structure of individual fibers or filaments 
which are Interiaid, but not In an Identifiable repeating manner 

[0021 ] As used herein the term "spunbond fibers" refers to fibers which are fomned by extruding molten thennoplastic 
material as filaments from a plurality of fine, usually circular capillaries of a spinnerette with the diameter of the extruded 
45 filaments then being rapidly reduced as by, for example, in U.S. Patent no. 4,340,563 to Appel et al., and U.S. Patent 
no. 3,692,618 to Dorschneret al., U.S. Patent no. 3,802,81 7to Matsuki et a!., U.S. Patent nos. 3,338,992 and 3,341 ,394 
to Kinney, U.S. Patent nos. 3,502,763 and 3,909,009 to Levy, and U.S. Patent no. 3,542,615 to Dobo et al. Spunbond 
fibers are generally continuous and larger than 7 microns in diameter 

[0022] As used herein the temn "meltblown fibers" means fibers formed by extruding a molten thermoplastic material 

50 through a plurality of fine, usually circular, die capillaries as molten threads or filaments into a high velocity, usually 
heated gas (e.g. air) stream which attenuates the filaments of molten thennopiastic material to reduce their diameter. 
Thereafter, the meltblown fibers are carried by the high velocity gas stream and are deposited on a collecting surface 
to forni a web of randomly disbursed meltblown fibers. Meltblowing is described, for example, In U.S. Patent no. 
3,849,241 to Buntin, U.S. Patent no. 4,307, 143 to Meitner etaL, and U.S. Patent 4,707,398 to Wisneskietal. Meltblown 

55 fibers are generally smaller than 10 microns in diameter. 

[0023] Polymers, and particulariy polyolefins polymers, are well suited for the formation of fibers or filaments used 
in fomiing nonwoven webs which are useful In the practk^e of the present invention. Nonwoven webs can be made 
from a variety of processes including, but not limited to, air laying processes, wet laid processes, hydroentangling 
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ZlirA^TTay- ^^^^ «ber carding and bonding, and solution spinning 

maybeseparateVsubjectedTocrnaS 

to corona dischaTge. he iiblTZtTZxT^o^^^^^^^^^ 

dielectric polymers' including. tu^m'Je^TZZl^ oZoZl T '"'"'"^ ''"^ « "^''^ °' 
fibers forming the other nonwoven lave^ mal hrf^^lt^^ PoVolef ns. nylon and copolymer of these materials. The 

limtted to. ceLlose. glass wTani ^^po^er ' °' ""-''^'"""^ '-'"^'"9- 
tKonwJ'nTy:^^^^^^^^^^ 

layers which are not subl^ted o cor^nH^^ 1^'"" '^'^^ "^""o^^" 

t0026J It has been found tha nonr^n^^^^^ "1 f non-dielectric polymers, 

based fibers are particularly wel^suiSTor I^^^^^^^^ f om thernioplasfc based fibers and particulariy polyolefin- 
and meltblown fibers. SpT^ of such non^^^^^^^^ °' "'"^ ^P""''^"'^ 

webs produced by the AsS\%^~^;-S Co;::ar "'^^ ''°'^''^°P^^"^ — 

fSoi^^onhTprS^^^^^^^^^^ -'-te. In one embodiment which 

fibers and another layer f^r^^ISLltZ^^ 

In one embodiment of tl^^TesemTe^Ji^^^^^^^ a spunbond/meltblown (SM) nonwoven web laminate, 

mc-ltblown fibers which il poSne « o a^^^^^^^^ "^"^ '^^^^ ''^^^'^ 

spunbond (SMS) nonwoven web laminatrLamS^ ofVh ""^"^ 

no. 4.041.203 to Brock etal U S ZZ^o S^rn^r^^^^^^^ '^'^^'"^^'^ ^ S- Patent 

=nr.:~^ 

polypropyJe iLernated'a^rG r^^^^^^^^^ 

is available as DP-891 1 from the Shell Ch^t-f^. ^'^^"^'f ' Co., Baytown, Texas. One such suitable polybutylene 
a polypropylene modifiera^r^ing ^ uT^nxT'^Tss, "''^'^ "^^^ 

iZ^Li^dS^^^^^^^^^^^^ '^^P-iting onto a moving forming be« first 

in a manner described beZ A^^^^n^Tii^^,^^^^^ layer and then bonding the laminate 

separatebondingstep. Such sS^ov^^we^^^^^ made individually, collected in rolls, and combined in a 
per square yard (osy) (3^400 grarp^^^^^^^ 

Sdi:Lr:e^^2:r^^^^ 

structure (ERS^IrV.hep™ximity^;^S;;:^;^;::^l^^ 

such that ions are generated at theEFISandflowfromtheSlStot;^^^^^^^^^ 
fon^edfromconductivematerlals. suable conductlvemfS^ri^^^^^^^^^^^^^ 

technique involves subjecting the ^^^^^^ 'f /^^'^^^"^ *° ""^'^^^'^ Tennessee. This 

polarrties. Each e.ectriial fXon^^ a^nirrarge " '^'^ 

wi'ii~rs:;r^^^^^^^ 

fomi the nonwoven web laminate or thrfLrf^min. II f 7 ""^'^ °^ '^^^^ 

discharge and then combined vSh o h^/^^^^^^^ T '^"'^'^^'^ ^"''^'^'^^ »° 

some instances, the electric chai on the surf^^^^^^^^^ l !'' '° '"'^ '"^^ 

substantial V the same as the Sric chararon the ilVo '"^ '^'«'=''«^9« -"av "e 

surface of tSe nonwoven web rmtate Z not l.TrT h k '^'''^^'■3' "■"^'"'^ 'he 

corona discharge than ell^^n^Xra^stt ^ " ""^"^ the web to 

(0034] Nonwoven web lan^Ses m^be "^^^^^^^^^ bond"ed inVom "'^"^'"^ " "^^"^ ^-''-9- 

them suffteient structural integrrty toSstend the Som Jf f!?!? "'^^ ^^"''"'^'^ 9^^^ 
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thermal bonding. 

[0035] Ultrasonic bonding is performed, for example, by passing the nonwoven web laminate between a sonic horn 
and anvil roll as illustrated In U.S. Patent 4,374,888 to Bornslaeger. 

[0036] Thennal bonding of a nonwoven web laminate may be accomplished by passing the same between the rolls 
5 of a calendering machine. At least one of the rollers of the calender is heated and at least one of the rollers, not 
necessarily the same one as the heated one, has a pattern which is imprinted upon the laminate as it passes between 
the rollers. As the fabric passes between the rollers it is subjected to pressure as well as heat. The combination of heat 
and pressure applied in a particular pattern results in the creation of fused bond areas in the nonwoven web laminate 
where the bonds thereon correspond to the pattern of bond points on the calender roll. 
10 [0037] Various patterns for calender rolls have been developed. One example is the Hansen-Pennings pattern with 
between about 10 to 25% bond area with about 15.50 to 77.50 bonds/cm^ (100 to 500 bonds/square inch) as taught 
in U.S. Patent 3,855,046 to Hansen and Pennings. Another common pattern is a diamond pattern with repeating and 
slightly offset diamonds. 

[0038] The exact calender temperature and pressure for bonding the nonwoven web laminate depend on the ther- 
15 moplastic(s) from which the nonwoven web is made. Generally for nonwoven web laminates fomied from polyolefins, 
preferred temperatures are between 1 50 and 350°F (66 and 1 77''C) and the pressure is between 300 and 1 000 pounds 
per lineal inch. More particularly, for polypropylene, the preferred temperatures are between 270 and 320^F (132 and 
1 60''C) and the pressure is between 400 and 800 pounds per lineal inch. 

[0039] In those instances where the nonwoven web is used in or around flammable^materlals and static discharge 
is a coficei n, the noiiwoven web i nay be Irealed with any number of antistatic materials. In these instances, the anustatic* 
material may be applied to the nonwoven by any number of techniques including, but not limited to dipping the nonwoven 
into a solution containing the antistatic material or by spraying the nonwoven with a solution containing the antistatic 
material. In some instances the antistatic material may be applied to both the external surfaces of the nonwoven and/ 
or the bulk of the nonwoven. In other instances, the antistatic material may be applied to portions of the nonwoven, 

25 such as a selected surface or surfaces thereof. 

[0040] Of particular usefulness Is the antistat or antistatic material known as ZELEC®, an alcohol phosphate salt 
product of the Du Pont Corporation. The nonwoven web may be treated with the antistatic material either before or 
after subjecting the web to charging. Furthermore, some or all of the material layers may be treated with the antistatic 
material. In those instances where only some of the material layers are treated with antistatic material, the non-treated 

30 layer or layers may be subjected to charging prior to or after combining with the antistatic treated layer or layers. 

[0041] Additionally, in those instances where the nonwoven web is used around alcohol, the nonwoven web may be 
treated with an alcohol repellent material. In these instances, the alcohol repellent material may be applied to the 
nonwoven by any number of techniques including, but not limited to dipping or by spraying the nonwoven web with a 
solution containing the alcohol repellent material. In some instances the alcohol repellent material may be applied to 

35 both the extemal surfaces of the nonwoven and the bulk of the nonwoven. In other Instances, the alcohol repellent 
material may be applied to portions of the nonwoven, such as a selected surface or surfaces thereof. 
[0042] Of particular usefulness are the alcohol repellent materials formed from fluorinated urethane derivatives, an 
example of which includes FX-1 801 . FX-1 801 . fomnerty called L-1 0307, is available from the 3M Company of St. Paul, 
Mir:inesota.^f:X^180l;,has a melting jpo\r.}^ (;1,^bou\ 1^0 to 13e**C. FX-1 801 ^may^ be added to either. the spunboj^ ^DW- 

"^0 or meltblown layer at an amount of abOLt 0.1 lO about.2.p weight percent or more particuiariy between about D^^and 
1 .0 weight percent. FX-1 801 may be topically applied or may be internally applied by adding the FX-1 801 to the fiber 
forming polymer prior to fiber formation. 

[0043] Generally, internal additives, such as the alcohol repellent additive FX-1 801 , suitable for use in the present 
invention should be non-toxic and have a low volatility. Additionally, the intemal additive should be thermally stable at 

•45 temperatures up to 300" C, and sufficiently soluble in the molten or semi-molten fiber fomriing polymer. The internal 
additive should also sufficiently phase separate such that said additive migrates from the bulk of the polymer fiber 
towards the surface of the polymer fiber as the fiber cools without requiring the addition of heat. 
[0044] The layers of the fabric of this invention may also contain fire retardants for increased resistance to fire, 
pigments to give each layer the same or distinct colors, and/or chemicals such as hindered amines to provide enhanced 

so ultraviolet light resistance. Fire retardants and pigments forspunbond and meltblown thermoplastic polymers are known 
in the arf and may be internal additives. A pigment, if used, is generally present in an amount less than 5 weight percent 
of the layer. 
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EXAMPLES 

[0045] To demonstrate the attributes of the present invention, three polypropylene nonwoven samples were prepared 
and subjected to corona discharge. 
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[0047] Present in the mettblown layer of Sample 1 was FX1 801 . About 1 0% by weiqht of FX1 801 wa, aHrioH t th 
SAMPLE 2 

2°9i/ F^flof"; 7'°' P^'P"^^' "'^^'"S hexanol, 2.95% FC808 and about 96 5% water The 


SAMPLE 3 


Sunl'^S OorS^^^ 'r^'"' ^ ' - ''''' — '^'e polarity 

40 u, ■• " ' -^-^ -vaf- connected to the EFiS,"Hnci >; ■M'^Hei di«\/ i9o\/ 9r4 Ro/cn 

Hz power unu (Simco Corp., Hatfield. PA.) which was connected to the EFRS The ErI was a RC 3 Cl^iS M^f 
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the tester which pass through the bulk of the test fabric. The size of the test fabric was 11 .54 cm (4.5") In diameter. 
[0055] The air flow may be constant or varied. At about 32 liters per minute of air flow, a pressure differential of 
between 4 and 5 mm Water Gage develops between the atmosphere on the upstream side of the test fabric as compared 
to the atmosphere on the down stream side of the test fabric, 
5 [0056] The filtration efficiencies for SAMPLES 1-3 are reported In TABLES Mil, respectively. 


TABLE I 
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SAMPLE 1 


Pre Corona Discharge 

Post Corona Discharge 

% Penetration 

33.2% 

2.57% 

A P MM H2O 

7.0 

6.9 

Flow In l/m 

30.7 

30.6 

Surface Charge 

-60 Side A 

-5 Side A 


-3 Side B 

-5 Side B 

TABLE II 

SAMPLE 2 


Pre Corona Discharge 

Post Corona Discharge 

% Penetration 

63.0% 

62.4% 

APMMH2O - 

5.4 

4.2 

Flow in l/m 

28.5 

28.3 

Surface Charge 

-1 Side A (only) 

-66 Side A (only) 

TABLE III 

SAMPLE 3 


^ Pre Corona Discharge 

Post Corona Discharge 

% Penetration 

55.77o 

5;i.0%;; . . . \ 

▲ P MM H2O 

4.6 

4.8 

Flow In l/m 

29.8 

30.8 

Surface Charge 

-7 Side A 

-2 Side A 


-74 Side 8 

-5 Side B 


50 [0057] As illustrated in TABLE I, the "% penetration" for SAMPLE 1 , the SMS laminate with FX1801 present in the 
meltblown layer, after being subjected to corona discharge was lower, by greater than 10 fold, as compared to the "% 
penetration" for SAMPLE 1 without corona treatment. In other words, 10 fold fewer particles passed through the bulk 
of the corona discharge treated fabric as compared to the non-corona discharge treated fabric. 
[0058] As Illustrated In TABLES II and III, there was very little difference observed In the "% penetration" between 

55 the corona discharge treated SAMPLES 2 and3 and the non-corona discharge treated SAMPLES 2 and 3. While these 
results suggest that no significant improvement in the particulate barrier properties of either SAMPLE 2 or 3 were 
achieved by corona discharge treatment, whether alt f luorinated alkyi alkoxylate-based materials or all polymeric fluor- 
oallphatic ester-based materials would similarly effect the particulate barrier properties of a corona discharge treated 
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nonwoven is unknown. 

rivatives an example of wlch tnTde^^^^^^^ '"'^ '"^ 

discharge. ^ " ^ 9^««<'y""P~ved when such a nonwoven is subjected to corona 

TmkJZ'Z^^:'::^::'' ^^^^^ '^^^ ^'^^ ^^^^ ^^'^ °' « •^'-"^^e treated 

TABLE IV 


Flow in l/m 

9.4 

11.8 

16.0 

31.8 

66.9 

A P MM H2O 

i.8 

2.1 

3.0 

5.8 

13,7 

% Penetration 

4.12 

0.255 

2.12 

3.74 

3.42 


TABLE V 

Flow in l/m 

23.1 

23.1 

23.1 

A P MM H2O 

4.6 

5.0 

4.9 

% Penetration 

0.974 

1.00 

3.55 


Claims .. 

1 . A nonwoven web laminate comprising: 

- .=~H==— ^^^^ 
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4. The nonwoven web laminate of one of the preceding claims wherein the basis weight of the nonwoven web laminate 
is about 61 .038g/m2 (1 .8 ounces per square yard). 

5. The nonwoven web laminate of one of the preceding claims wherein the basis weight of the at least one layer 
5 which comprises meltblown fibers is about 1 5.2595g/m2 (0.45 ounces per square yard). 

6. The nonwoven web laminate of one of the preceding claims wherein the fibers of all of the layers have been 
subjected to direct current corona discharge. 

10 7. The nonwoven web laminate of one of the preceding claims wherein the particulate filtration efficiency of the lam- 
inate, as measured by the NaCI Fitter Efficiency Test, is improved by greater than 1 0 fold over a similar nonwoven 
web laminate which has not been subjected to direct curent corona discharge. 

8. The nonwoven web laminate of one of the preceding claims wherein the fluorinated urethane alcohol repellent is 
IS 3M FX-1 801 (trade designation). 

9. The nonwoven web laminate of one of the preceding claims, wherein at least one of the layers which comprises 
spunbond fibers comprises an antistat alcohol phosphate salt. 

20 10. The nonwoven web laminate of clalrri'Q wrierein the anlldLaVaiuchol phospnale sail is DuPont ZELEC (registered 
trademark). 


11. The nonwoven web laminate of claim 9 or 10 wherein the particulate filtration efficiency, as measured by the NaCI 
Filter Efficiency Test, across the width of the nonwoven web laminate ranges from between about 0.974 to about 

25 3.55. 

12. The nonwoven web laminate of one of claims 9 to 11 which has been necked softened by 8% at ambient temper- 
ature. 

30 

PatentansprQche 

1. Vliesbahnlaminat umfassend: 

35 wenigstens zwel aus spinngebundenen Fasern gebildete Lagen und wenlgstens eine aus schmelzgeblasenen 

Fasern gebildete Lage, wobei die wenlgstens eine aus schmelzgeblasenen Fasern gebildete Lage zwischen 
zwel aus spinngebundenen Fasern gebildeten Lagen liegt, und 

: '^'.- wobei-clie wenigstens eine aus schmelzgeblasenen -Fasern gebildete Lfcigc Gint?n Aikol'.oJi Doeilent iimfassjr^>- 
"^0 der aus (einem) fluorlerte(n) Urethanderivat(en) gebildet ist, dadutch 'sikenhiSeiiiinoi, dass die r'aserhl5OT% 

wenigstens einer der Lagen einer Gleichstrom-Coronaentladung unterzogen wurden. 

2. Vliesbahnlaminat gemaB Anspruch 1 , wobei die schmelzgeblasenen Fasern eine Mischung aus Polypropylen und 
Polybutylen umfassen. 

45 

3. Vliesbahnlaminat gemaB Anspruch 2, wobei das Polybutylen in der Mischung in eInem Bereich von 0,5 bis 20 
Gewichtsprozent der Mischung vorhanden ist. 

4. Vliesbahnlaminat gemaB einem der vorhergehenden Anspruche, wobei das Rachengewlcht des Vliesbahnlami- 
so nats etwa 61 ,038 g/nfi (1 ,8 Unzen pro Quadratyard) ist. 

5. Vliesbahnlaminat gemaB einem der vorhergehenden Anspruche, wobei das Flachengewicht von der wenigstens 
einen Lage, die schmelzgeblasene Fasern umfasst, etwa 15,2595 g/m^ (0,45 Unzen pro Quadratyard) Ist. 

55 6. Vliesbahnlaminat gemaB einem der vorhergehenden Anspniche, wobei die Fasern aller Lagen einer Gleich- 
strom-Coronaentladung unterzogen wurden. 

7. Vliesbahnlaminat gemaB einem der vorhergehenden Anspruche, wobei die partikulare Flitrationseffizienz des La- 


9 


minats. durch den NaCI-Filtereffizienztest gemessen. um mehr als das 1 0fache eines ihnlichen Vliesbahnlaminats 
aas Keiner Gleichstrom-CoronaenUadung unterzogen wurde, verbessert wird. 

8. Vliesbahnlaminat gemaB einem dervorhergehenden Anspriiche. wobei derfluorierte Urethan-Alkoholrepellent3M 
PX-1801 (Handelsbezeichnung)jst. 

9. Vliesbahnlaminat gemaB einem der vorhergehenden Anspriiche. wobei wenigstens eine der Lagen. die spinnqe- 
bundene Fasern umfasst, ein antistatisches AII<oholphosphatsal2 umfasst. 

10. Vliesbahnlaminat gemaB Anspruch 9, wobei das antistatische Alkoholphosphatsalz DuPont ZELEC (einaetraae- 
nes Warenzeichen) ist. v^macuaae 

1 1 . Vliesbahnlaminat gemaB Anspmch 9 Oder 1 0. wobei die partikulire Filtrationseffizienz. durch den NaCI-Filtereffl- 
zienztest gemessen, iiber die Breite des Vliesbahnlaminats zwischen etwa 0,974 und etwa 3,55 liegt. 

^'"^f" der Anspriiche 9 bis 11 . welches bei Umgebungstemperatur um 8% halserweicht 


Revendicattons 

1 . Stratif 16 de nappes non tissues comprenant : 

au moins deux couches fomi6es de fibres obtenues par filage-nappage et au moins une couche fomi6e k 
partir de fibres obtenues par fusion-soufflage, ladite au moins une couche form§e k partir de fibres obtenues 
par fusion-soufflage 6tant situ6e entre ies deux couches fornixes de fibres obtenues par filage-nappaqe et 
ladrte au moins une couche form6e k partir de fibres obtenues par fusion-soufflage comprenant un r6pulsif 
aux alcools form6 k partir de un ou plusieurs d6riv6{s) ur6thane(8) fluor6(8), earaeterisi eh ee que Ies fibres 
de I une au moms de couches ont 6t6 soumises k une dteharge en couronne de courant continu. 

2. Stratifi6 de nappes rion tissues selon la revendication 1 , dans lequel Ies fibres obtenues par fusion-soufflage sont 
constrtuees d'un melange de polypropylene et de poiybutylfene. 

3. Stratifi6 de nappes non tissues selon la revendication 2, dans lequel le polybutyldne est present dans le mSlanqe 
dansunegammeallantde0,5a20%enpoidsdum6lange. m uans le meiange 


elS^ "XreifnS" --"-^'-^-^ P^^^<^-t-. le poids de base est d'environ 

5. Stratifie de nappes non tissees selon I'une des revendications precedeni-is. dans iequel fe poids de base de ladite 
au mucins une couche constituee de fibres obtenues par fusion-soufflage est d-environ 15,2595 g/mZ (0,46 once/ 

6. Stratifi6 de nappes non tissues selon Pune des revendications pr6c6dentes, dans lequel Ies fibres de toutes Ies 
couches ont ete soumises k une d§charge en couronne de courant continu. 

7. Stratifi6 de nappes non tissues selon I'une des revendications precedentes, dans lequel refficacit6 de filtration 
des particules du stratrfi§. tel que mesur6e par le Test d'Efficacite de Filtration du NaCI, est amelioree de plus de 
10 fois par rapport a un stratifi6 de nappes non tissues similaire mais qui n'a pas 616 soumis k une d^arge en 
couronne de courant continu. " 

8. Stratifi6 de nappes non tissees selon I'une des revendications precedentes. dans lequel I'ur6thane fluor6 formant 
r6pu!sif aux alcools est le FX-1801 (designation commerciale) de 3M. 

9. Stratifi6 de nappes non tissues selon I'une des revendications pr6c6dentes. dans lequel I'une au moins des cou- 
ches qui est constrtu6e de fibres obtenues par filage-nappage comprend un sel de phosphate alcoolique antista- 
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10. Stratifi^ de nappes non tissues selon la revendication 9, dans lequel le sel de phosphate alcoolique.antistatique 
est le ZELEC (marque enregistr^e) de Dupont. 

11. Stratlfi6 de nappes non tissues selon la revendication 9 ou 10, dans lequel I'efficacit^ de filtration des partlcules, 
5 telle que mesur^e par le Test d'EfficacIt^ de Filtration du NaCI, d'un c6t6 k I'autre de la largeur du stratifi^ de 

nappes non tissues, est comprise dans la gamme allant d'environ 0,974 k environ 3,55. 

12. StratifiS de nappes non tissues selon Tune des revendlcations 9 ^ 1 1 , qui a 6t6 ramolll sous strictlon de 8% k la 
temperature ambiante. 
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